We employed field potential recordings in brain slices obtained from pilocarpine-treated epileptic (4-5 weeks following a pilocarpine-induced status epilepticus) and age-matched, non-epileptic control (NEC) rats to establish the effects of the neurosteroid allotetrahydrodeoxycorticosterone (THDOC) on the epileptiform activity -including high frequency oscillations (HFOs; ripples: 80-200 Hz, fast ripples: 250-500 Hz) -induced by 4-aminopyridine (4AP) in piriform (PC) and entorhinal (EC) cortices. Both structures are highly susceptible to generate seizures and may also be involved in epileptogenesis. We found that THDOC application to pilocarpine-treated slices: (i) decreased interictal discharge frequency in PC while increasing it in EC; (ii) abolished ictal discharges in both areas in approx. one third of the experiments and reduced them in frequency and duration in the remaining experiments; and (iii) increased the occurrence of ripples and fast ripples associated to interictal events, and modified their pattern of occurrence during ictal discharges in both PC and EC. These effects were either weaker or absent in NEC tissue. Our results demonstrate that THDOC plays a structuredependent modulatory role in epileptiform synchronization in the pilocarpine-treated epileptic rat brain where its actions are more pronounced than in NEC tissue. This evidence supports the application of neurosteroids as potential antiepileptic tools.
Introduction
Mesial temporal lobe epilepsy (MTLE) is the most common form of partial epilepsy involving the hippocampus and parahippocampal structures such as the amygdala and the rhinal cortices (Gloor, 1997) . Most of our current knowledge on the pathophysiology of this disease is based on animal models that reproduce a sequence of events similar to what is seen in MTLE patients. These events include an initial status epilepticus (SE) followed by a seizure-free latent period of variable duration before the onset of spontaneously recurring seizures which identifies the start of the chronic period (Curia et al., 2008; Engel, 2001; Gloor, 1990; Lévesque and Avoli, 2013) . In addition, MTLE patients and animals that underwent SE present with synaptic reorganization and neuronal cell loss (Bernard et al., 2000; Curia et al., 2008; Gorter et al., 2001; Shibley and Smith, 2002) in certain parahippocampal structures such as the piriform and entorhinal cortices (Cavalheiro, 1995; Covolan and Mello, 2000; Leite et al., 1990; Turski et al., 1983) .
The piriform cortex (PC) is a highly excitable three-layered structure in the olfactory system involved in the generation and propagation of seizures (Haberly, 2001; Hoffman and Haberly, 1991) . The PC projects to several limbic structures such as amygdala and the lateral entorhinal cortex (EC) (Haberly, 2001; Luskin and Price, 1983) . EC neurons in turn project to the hippocampus, dentate gyrus, and subiculum (Witter et al., 1989) . As already mentioned, the pilocarpine-induced SE causes a consistent pattern of neuronal damage in the PC and EC of the rodent brain (Scholl et al., 2013) . These structures are often involved in limbic seizures in TLE patients (Gloor, 1997; Hoffman and Haberly, 1991; Roch et al., 2002) .
Neurosteroids are a family of compounds synthesized from cholesterol in the brain (Baulieu, 1997) that control neuronal excitability by interacting with ion channels and receptors (Akk et al., 2009; Mellon and Griffin, 2002) . One such molecule, allotetrahydrodeoxycorticosterone (THDOC), specifically modulates GABA A receptor-mediated neurotransmission in a concentrationdependent manner; at lower concentrations (approx. 10 nM), THDOC interacts with GABA A receptors while at higher concentrations (approx. 100 nM or more), it directly opens GABA A channels (Belelli and Lambert, 2005 
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